The problem of an isolated force uniformly distributed through a plate o f finite thickness and acting parallel to the faces of the plate, which are free from applied stress, is solved in integral form. Numerical work is carried out for the average values o f the stresses in order to compare the results w ith those found from the approxim ate theory o f generalized plane stress. In addition, numerical values o f the stresses are found on the faces o f the plate and on the plane m idway between the faces.
It was pointed out in a previous paper (Green 1948 ), referred to subsequently as paper I, that the accuracy of the usually accepted theory of generalized plane stress in a plane plate can only be tested satisfactorily by comparing the results obtained from the theory with those found from three-dimensional solutions of the elastic equations when no simplifying physical assumptions are made, such solutions having also, of course, considerable interest in themselves. The problem solved in paper I was one of stress concentration at a circular cylindrical hole in a plate under uniform tension. In the present paper the problem discussed is that of an isolated force uniformly distributed through a plate of finite thickness and acting parallel to the faces of the plate which are free from applied stress. This problem has only limited physical interest, but the mathematical analysis is much simpler than for, the stress concentration problem and a fairly comprehensive picture of the stress distribution can be obtained with relatively little numerical work. From (2*6), (2-9), (2*10) and (2*11) it is found that rr 2p 2
22
. and the plane strain solution does not give a zero value of the normal stress on the faces. It is therefore necessary to find a suitable stress system which has no singularities in the plate, and which cancels the stresses zz on the faces £ = ± 1 without introducing shear stresses there. The additional stress system must also vanish at infinity.
It is therefore necessary to find functions a), (f> which are even in the co-ordinate £, and are such that when £ = ± 1 dz dz dz2 d2oj_dy> dz2 dz2 + 2z dz3 5. By substituting the potential functions found above in equations (2-12), the stresses from the combined system which satisfies the boundary conditions (4-2) are found to be 27Tr.fr P cos 6 2nr.66 P cos 6 2nr .zz P cos 6 2rrr. 6z P sin fl It will be seen that the parts of the potential functions which were added to secure convergence make no contribution to the stresses. When Poisson's ratio has the limiting value 0*5 for an incompressible material there is much greater variation from the generalized plane stress average values of the stresses, particularly when p is less than 1, the greatest variations occurring in 66/cos 6 and r 6/ sin 6. The average stress zz is still small for a wide of p, but when p is less than about 0*8 its value is comparable in magnitude with the other stresses.
. A v e r a g e v a l u e s o f t h e s t r e s s
Broadly speaking it may be concluded that the generalized plane-stress theory gives quite a good approximation for the values of the average stress rf for moderate values of Poisson's ratio rj, the approximation decreasing a little approaches the limiting value 0-5. The generalized plane-stress theory is a little less reliable in its estimate of the remaining average stresses, particularly for the larger values of rj. Attention in the next sections is directed to the actual values of the stresses at particular points of the plate in order to get some idea of the variation from the average values.
V a l u e s o f t h e s t r e s s e s o n t h e s u r f a c e o f t h e p l a t e
The values of the stresses on the surface of the plate may be obtained by writing £ = ± 1 in the formulae of § 5. After some reduction it is found that* 2nr.fr 2t/2 + 3t/ -3 7/ , . r/ . Curvec p&Te-
. V a l u e s o f t h e s t r e s s e s o n t h e SURFACE OF THE PLATE FOR
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V a l u e s o f t h e s t r e s s e s a t p o i n t s i n s i d e t h e p l a t e
For internal points the stresses (5*1) to (5*6) may conveniently be expressed in the forms to give a reasonable approximation for the average stresses for cases in which the theory is usually assumed to be valid, the accuracy decreasing with increase in Poisson's ratio tj. The paper is concluded by adding the solution of the isolated force problem for a plate of semi-infinite thickness.
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. S o l u t i o n f o r a p l a t e o f s e m i -i n f i n i t e t h i c k n e s s
Consider now an isolated force of intensity P per unit length, directed along the axis of x, and situated along the 2-axis from = 0 to = oo, acting in a plate which is bounded by the single plane 2 = 0. The boundary conditions (4-3) are now to be satisfied when 2 = 0 and the additional stresses must vanish at = oo as well as r = oo. with the remaining stresses zero. These values agree with those found in § 7 at the surfaces of the plate when p-+ 0.
